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CLAIMS 

What is claimed is: 

5 LA method for designing a plurality of electrical paths in a substrate used for 
coupling to a die, the substrate having a plurality of layers, the method comprising: 

receiving a report identifying end connection points for the plurality of 
electrical paths; 

dividing the plurality of electrical paths into sections including a first end 
10 section, an intermediate section, and a second end section; 

selecting cells for the first end section and the second end section, the cells 
being a first end cell and a second end cell; and 

connecting the first end cell to the second end cell with transmission lines to 
form the plurality of electrical paths, the transmission lines corresponding to the 
15 intermediate section. 

2. The method of claim 1, wherein the report identifies which end connection points are 
interconnected. 

20 3. The method of claim 2, wherein the report also identifies a set of coordinates that 
corresponds to a set of I/O pad locations on the die. 

4. The method of claim 2, wherein the report is a netlist. 

25 5. The method of claim 2, wherein the first and second end sections include a portion 
of at least one electrical path that traverses the plurality of layers. 

6. The method of claim 2, wherein the intermediate section includes a portion of at least 
one electrical path that traverses only one of the plurality of layers. 

30 

7. The method of claim 3, wherein the plurality of electrical paths is selected from the 
group consisting of signal, power, and ground electrical paths. 
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8. The method of claim 1, wherein connecting comprises: 

automatically aligning the first end cell, transmission lines, and second end cell 
such that the first end, intermediate, and second end electrical paths form the electrical 
paths with corresponding end connection points that are consistent with the report. 

5 

9. A method for designing a plurality of electrical paths in a substrate used for 
coupling to a die, the substrate having a plurality of layers, the method comprising: 

receiving a report identifying end connection points for the plurality of 
electrical paths and identifying a set of coordinates that correspond to a set of I/O pad 
10 locations on the die, the set of coordinates being relative to the die, the plurality of 
electrical paths including signal, power, and ground electrical paths; 

dividing the plurality of electrical paths into three sections including a first end 
section, an intermediate section, and a second end section; 

selecting a first end cell and a second end cell associated with the first and 
15 second end sections, wherein the first end cell comprises a plurality of first end 
electrical paths defined by a common constraint, wherein each first end electrical path 
includes one of the end connection points that corresponds to the set of coordinates; and 
connecting the first end and second end cells with transmission lines to form the 
plurality of electrical paths, the transmission lines corresponding with the intermediate 
20 section. 

10. The method of claim 9, wherein the common constraint is predefined. 

1 1 . The method of claim 9, wherein the common constraint is selected based on one of 
25 the plurality of first end electrical paths having the greatest limitation on the common 

constraint. 

12. The method of claim 9, wherein the common constraint comprises an electrical 
parameter. 

30 

13. The method of claim 12, wherein the electrical parameter is selected from the 
group consisting of polarity, propagation delay, impedance, and RLC. 
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14. The method of claim 9, wherein the common constraint comprises a geometrical 
parameter. 

15. The method of claim 14, wherein the geometrical parameter is selected from the 
5 group consisting of electrical path spacing and electrical path thickness. 

16. The method of claim 9, wherein the common constraint comprises a set ratio of 
signal, power, or ground electrical paths amongst the plurality of first end electrical 
paths. 

10 

17. The method of claim 9, wherein the second end cell comprises a plurality of second 
end electrical paths defined by a second common constraint, wherein each second end 
electrical path includes one of the end connection points that has a BGA coordinate 
relative to the set of coordinates. 

15 

18. The method of claim 17, wherein the second common constraint is predefined. 

19. The method of claim 17, wherein the second common constraint is selected based 
on one of the plurality of second end electrical paths having the greatest limitation on 

20 the second common constraint. 

20. The method of claim 17, wherein the second common constraint comprises an 
electrical parameter. 

25 21. The method of claim 20, wherein the electrical parameter is selected from the 
group consisting of polarity, propagation delay, impedance, and RLC. 

22. The method of claim 17, wherein the second common constraint comprises a 
geometrical parameter. 

30 

23. The method of claim 22, wherein the geometrical parameter is selected from the 
group consisting of electrical path spacing and electrical path thickness. 
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24. The method of claim 17, wherein the second common constraint comprises a set 
ratio of signal, power, or ground electrical paths amongst the plurality of second end 
electrical paths. 

5 25. The method of claim 17, wherein the transmission lines comprise a plurality of 
intermediate electrical paths defined by a third common constraint, wherein each 
intermediate electrical path is further defined by corresponding first end and second end 
electrical paths. 

10 26. The method of claim 25, wherein the third common constraint is predefined. 

27. The method of claim 25, wherein the third common constraint comprises a 
geometrical parameter. 

15 28. The method of claim 27, wherein the geometrical parameter is selected from the 
group consisting of electrical path spacing and electrical path thickness. 

29. At least one computer readable medium containing program instructions for 
designing a plurality of electrical paths in a substrate used for coupling to a die, the 

20 substrate having a plurality of layers, the at least one computer readable medium 
comprising: 

computer readable code for receiving a report identifying end connection points 
for the plurality of electrical paths; 

computer readable code for dividing the plurality of electrical paths into 
25 sections including a first end section, an intermediate section, and a second end section; 

computer readable code for selecting cells for the first end section and the 
second end section, the cells being a first end cell and a second end cell; and 

computer readable code for connecting the first end cell to the second end cell 
with transmission lines to form the plurality of electrical paths, the transmission lines 
30 corresponding to the intermediate section. 

30. The at least one computer readable medium of claim 29, wherein the report 
identifies which end connection points are interconnected. 
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31. The at least one computer readable medium of claim 30, wherein the report also 
identifies a set of coordinates that corresponds to a set of I/O pad locations on the die. 



32. The at least one computer readable medium of claim 31, wherein the plurality of 
5 electrical paths is selected from the group consisting of signal, power, and ground 

electrical paths. 

33. The at least one computer readable medium of claim 32, wherein the first end cell 
comprises a plurality of first end electrical paths defined by a common constraint, 

10 wherein each first end electrical path includes one of the end connection points that 
corresponds to the set of coordinates. 

34. The at least one computer readable medium of claim 33, wherein the second end 
cell comprises a plurality of second end electrical paths defined by a second common 

15 constraint, wherein each second end electrical path includes one of the end connection 
points that has a BGA coordinate relative to the set of coordinates. 

35. The at least one computer readable medium of claim 34, wherein the transmission 
lines comprise a plurality of intermediate electrical paths defined by a third common 

20 constraint, wherein each intermediate electrical path is further defined by 
corresponding first end and second end electrical paths. 

36. The at least one computer readable medium of claim 29, wherein computer 
readable code for connecting comprises: 

25 computer readable code for automatically aligning the first end cell, 

transmission lines, and second end cell such that the first end, intermediate, and second 
end electrical paths form the electrical paths with corresponding end connection points 
that are consistent with the report. 

30 37. A computer system comprising: 
a central processing unit; 
a display; 
a keyboard; and 



ALTRP099/A1 197/GKK/DG 



memory having program instructions stored therein for designing a substrate for 
coupling to a die by a method for designing a plurality of electrical paths in the 
substrate, the substrate having a plurality of layers, the memory comprising: 

computer readable code for receiving a report identifying end 
5 connection points for the plurality of electrical paths; 

computer readable code for dividing the plurality of electrical paths into 
sections including a first end section, an intermediate section, and a second end section; 

computer readable code for selecting cells for the first end section and 
the second end section, the cells being a first end cell and a second end cell; and 
10 computer readable code for connecting the first end cell to the second 

end cell with transmission lines to form the plurality of electrical paths, the 
transmission lines corresponding to the intermediate section. 

38. A semiconductor package comprising a die coupled to a substrate, the substrate 
15 having been designed according to a method for designing a plurality of electrical paths 
in the substrate, the substrate having a plurality of layers, the method comprising: 

receiving a report identifying end connection points for the plurality of 
electrical paths; 

dividing the plurality of electrical paths into sections including a first end 
20 section, an intermediate section, and a second end section; 

selecting cells for the first end section and the second end section, the cells 
being a first end cell and a second end cell; and 

connecting the first end cell to the second end cell with transmission lines to 
form the plurality of electrical paths, the transmission lines corresponding to the 
25 intermediate section. 
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